Introduction
These studies generally find that local communities do impact the environmental performance of firms where these are located, and that capital markets do react downward and upward to negative and positive environmental news, respectively. Dasgupta et al. (2001b Dasgupta et al. ( , 2004 showed that such stock market reactions are significantly larger in Argentina, Chile, Mexico, the Philippines, and Korea than in Canada and the Unites States.
If a firm's market value is adversely impacted by the publication of negative environmental news, a key question of interest is whether this adverse impact then translates into an improvement in the firm's environmental performance. In other words, 1 Dasgupta et al. (2001a) , Gray and Deily (1996) , Helland (1998) , Laplante and Rilstone (1996) , Magat and Viscusi (1990) . 2 Blackman and Bannister (1998) , Pargal and Wheeler (1996) . 3 Hamilton (1995) , Lanoie and Laplante (1994) , Lanoie et al. (1998) , and Muoghalu (1990) .
does environmental news impact the environmental performance of firms irrespective of the impact it may have on firms' market value? Hamilton (1995) found that firms with most adverse stock market reaction do experience improvements in environmental performance. On the other hand, Doonan et al. (2006) found that managers in the Canadian pulp and paper industry do not perceive capital markets to be an important source of pressure for environmental enhancement. The study showed instead government pressure (through its monitoring and enforcement activities) to be the key predictor of firms' environmental performance.
It is against this background that the present paper seeks to examine the impact of environmental news in the printed press on the environmental performance of publicly traded (stock market) firms. We do so in the context of a developing country. To our knowledge, no study in the context of a developing country has thus far attempted to assess whether or not changes in stock market values then induce an improvement in a firm's environmental performance. For this purpose, a survey was conducted in the Republic of Korea in 2005. The survey included only publicly traded firms with adverse environmental news printed in Korean newspapers. The study shows that the publication of environmental news in printed media (newspapers) along with the firm's awareness of this news publication is the key predictor of environmental performance, irrespective of the reaction of stock markets. Without neglecting the potential role of other determining factors, this finding reemphasizes the key role of information and of the media as conveyor of that information to enhance firms' environmental performance.
In the next section, we describe the data source. The methodology for data analysis is described in Section 3, and empirical results are presented in Section 4. We briefly conclude in Section 5.
Data source, description and preliminary analysis
The data used in this study were collected in a survey conducted in 2005 of firms operating in the Republic of Korea over the period 1990 -2000. Given the purpose of this study, only firms traded on the stock market were included in the survey. In total, 49 firms were contacted by way of questionnaires. The latter were divided into two sets. The first set included firms whose names had been associated with adverse environmental news in the printed media, while the second set included firms whose names had not been publicly associated with such news. In both cases, questions were asked pertaining to ownership information, production, employees and sales information, environmental information (wastewater), environmental performance per se (overall environmental performance, environmental management), constraints, incentives and sources of pressure experienced by firms to improve environmental performance, and the impact of media reporting. However, it may be argued that for 'news' to have an impact on a firm's environmental performance, managers of the firm must be aware of this news publication. A related variable Anews thus aims to capture whether or not the managers of the firm are aware of the news publication. This variable is also constructed as a dummy variable with 1 if the firm is aware of news publication and 0 if not. An interaction variable was constructed to capture the simultaneity of "News" and "Awareness of news publication." Table 1 change in environmental performance variable is quite revealing. First, with a value of 8.702 and a P-value of 0.003, the chi-squared test points to the lack of independence between "news" and "awareness of news publication". However, independence seems to be the outcome between "news" and "change in environmental performance" as well as between "awareness of news publication" and "change in environmental performance" as the relevant chi-squared test statistics indicate. In either case, the relevant testable hypotheses are the following. H1: 'News in media' does not affect change in environmental performance; H2: 'Awareness of news publication' does not affect change in environmental performance; H3: 'News in media' and 'Awareness of news publication' do not affect change in environmental performance. claimed the firm's performance to comply with Korean environmental laws; perhaps unsurprisingly, only one firm out of 49 believed its performance to be out of compliance.
The lack of environmental training, Ltrai, may be a contributor to environmental change. Here, 18.4 percent of firms pointed out that it is not that important, 44.9 percent believed it is neutral, and 26.5 percent thought it is important. As far as involvement of employees is concerned, Lemp, 12.2 percent judged that it is not that important, 49 percent of firms were convinced it is neutral, and 28.6 percent pointed out that it is important. The involvement from high managers, Lmang, can also have a bearing on change in environmental performance. In this connection, 44.9 percent firms considered the variable as neutral and 40.9 percent of firms assumed it is important. 
Methodology
As indicated above, the model seeks to answer whether the publication of we obtain parameter estimates, marginal effects and elasticities.
As is well known, the parameters in (1) do not represent marginal effects. For sake of simplification, let us represent all variables by the matrix X. Then, for a given variable, for example News, the marginal effect is:
where Φ is the standard cumulative distribution, Φ ' is the density function, and Δ is the first difference operator if variables are dichotomous (which is replaced by ∂ if the variables of interest are continuous).
Note that (2) is evaluated at the means of variables. Perhaps of interest is the computation of interaction effect (see Ai and Norton, 2003, 124) . At the outset, it is worth pointing out that 3 β (.) ' Φ does not capture the full interaction effect of "News"
and "Awareness of news publication". This is only true if the model were to be linear.
The full marginal effect is given by:
Empirical Results
As explained above, all variables do not appear in the final model. Table 2 contains the results of estimation of a parsimonious version of model (1) following the Hendry methodology and using a selection of variables defined in Appendix 1. (1) is of interest. Variables are defined as in Table 3 . Except for two parameters, all parameters are significant at the 10% level of significance. D stands for the number of zeroes after the dot. Unquestionably, the prevalence of environmental warnings between 2000 and 1990 is an indication that environmental performance did not reach the level expected. This is reinforced by the negative relationship between fines/penalties and environmental performance. Orders to install pollution control equipment has been a catalyst for environmental performance enhancement.
Upon observing marginal effects and/or elasticities (columns 6 and 7 in Table 2 ), we notice that News per se has the biggest impact of all on environmental performance.
It is followed by for the interaction term between 'news' and 'awareness of news publication'. The next important sets of variables are local municipality and national government impacts. This ranking, with news impact as well as the interaction effect, seems to be consistent across all model specifications.
Conclusion
This paper has attempted to quantify the impact of environmental news publication in media as well as awareness of news publication on (change in) overall environmental performance of firms in the Republic of Korea between 1990 and 2000.
Using data from a survey of 49 firms traded in the market in the Republic of Korea and a probit estimation methodology, the study was able to make two contributions. First, it clearly showed that environmental news publication in media is the most important predictor of environmental performance, at least in the present context. Second, the use of an interaction term (environmental news publication in media and firms' awareness of news publication) has added another dimension in the literature.
Indeed, not only does environmental news publication in the media matter for environmental performance, but also firm' awareness of the environmental news publication is an important add-on which reinforces the news effect (see Shanielle and Mamingi, 2004 for a similar argument in another context).
Summing up, while not dismissing the effects of other determining factors, this paper acknowledges that "media" has a very significant role to play in enhancing environmental performance.
The study has potential limitations that need to be discussed or addressed in the future. First, the fact that only firms which have been traded in the stock market were retained could induce some bias. If bias there is, it is, however, very small. Indeed, the results were not too different from the ones here when we included in the sample six firms which were not traded in the market. In fact, the rationale for dealing only with firms which were traded was too see whether those firms which registered market reaction also had environmental performance reaction. Unfortunately, there were too few of them to conduct a valid generalization. Second, the issue of endogeneity of some explanatory variables is a valid one. However, if we assume that our explanatory variables most reflecting the period 1990-2000 are lagged variables captured in the 2005 survey, then the issue fades away. In any case, in the future some test statistics need to be implemented to confirm or refute our hypothesis. Third, as the role of media is established here it is worth moving the debate forward by attempting to establish the link between media, environmental performance and financial performance or between media, financial performance and environmental performance. 
